(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
Internationa] Bureau 

(43) International Publication Date 
3 January 2002 (03.01.2002) 




PCT 



(10) International Publication Number 

WO 02/01485 Al 



(51) International Patent Classification 7 : G06K 5/00 

(21) International Application Number: PCT/US0 1/20266 

(22) International Filing Date: 26 June 2001 (26.06.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
09/604,117 



26 June 2000 (26.06.2000) US 



(71) Applicant: SMARTCLIC CORPORATION [US/US]; 
12050 Jefferson Avenue, Suite 609, Newport News, VA 
23606 (US). 

(72) Inventor: HARRELL, Martha, F.; 229-A Woodmere 
Drive, Williamsburg, VA 23185 (US). 



(74) Agents: ALBERT, Jennifer, A. et al.; Hunton & Williams, 
1900 K Street, N.W., Washington, DC 20006 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, EE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

[Continued on next page] 



(54) Title: SMART CARD SYSTEM AND METHOD FOR PROVIDING TRAVEL AND ENTERTAINMENT-RELATED RE- 
SOURCES 



= \0 



00 



o 













processors ^ 












Hi 






HO 






HZ 



n 



processor 



remak & 
prt>c*s$o6 
80 



(57) Abstract: A smart card system for providing travel and enter- 
tainment-related resources and associated methods is provided. The 
smart card system (10) includes a smart card payment processing fa- 
cility for communicating with the smart card for automated payments 
of fares and/or tolls. The smart card comprises a contactless (42) and 
a contact (41) interface for collecting payments for travel and enter- 
tainment-related functions. The smart card system may be used to pay 
other types of travel and entertainment charges, such as airline fares, 
bus fares, entertainment park entrance fees and parking fees. The card 
may further include tools for purchasing travel- and entertainment-re- 
lated products. 
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SMART CARD SYSTEM AND METHOD FOR PROVIDING 
TRAVEL AND ENTERTAINMENT-RELATED RESOURCES 

FIELD OF THE INVENTION 

The present application relates to smart cards for serving travel-related and 
entertainment-related functions, and in particular to smart cards useful in facilitating 
automatic fare, fee, and toll payment. 



BACKGROUND OF THE INVENTION 

Over the past several years, smart card technology has developed to overtake 
10 magnetic stripe-only technology for many applications. Smart cards are generally made 
to match the size of a credit card, but have an embedded microprocessor chip that allows 
for receipt, processing, storage, and transmission of information. The chip generally 
allows smart cards to store orders of magnitude times as much data as magnetic stripe 
technology. 

15 In addition to the increased storage capacity, information stored on smart cards 

can be more readily secured than with magnetic stripe technology. Smart cards are not 

required to carry information, such as account numbers or names, on the face of the card. 

Smart cards can store electronic digital signatures or other security information which is 

invisible to the user. Also, smart cards may be useful to protect a user from having to 
20 transmit personal data such as credit card numbers. All data transmitted through smart 

card technology is encrypted. Through this capability, smart cards provide secure 

electronic commerce. 

Several types of smart cards are now produced. Smart cards can be categorized 

according to their capabilities and their usage mode. First, with regard to capabilities, 
25 smart cards may either be (a) intelligent cards, or (b) memory cards. Intelligent cards or 

CPU cards contain a central processing unit (CPU) that has the ability to store and secure 

information, and make decisions. Memory cards are primarily information storage cards 

that do not process information. 

With regard to usage mode, smart cards can either be used as (a) contact cards, or 
30 (b) contactless cards. The contact cards need to be inserted in a smart card reader, which 

touches a conductive module on the surface of the card in order to be read. The 

contactless card makes use of an electromagnetic signal and an antenna on each smart 
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card for communication between the card and the card reader. Reading distances for 
contactless cards range from one inch to several feet in distance. 

Two types of cards capable of operating in both contact and contactless modes 
have also been developed. Hybrid cards are dual chip cards in which each chip has a 
5 respective contact and contactless interface, which are not connected to one another 
inside the card. Combi cards include a single chip that has both contact and contactless 
interfaces. 

Several prior art systems have been employed to facilitate toll collection. The 
following are examples of the systems known in the art. U.S. Patent No. 5,424,727 to 

10 Shieh discloses a method and system for two-way packet radio-based electronic toll 

collection. U.S. Patent No. 5,451,758 to Jesadanont discloses a system for collecting tolls 
through the use of magnetic cards. U.S. Patent No. 5,485,520 to Chaum et al. discloses a 
system for automatic real time highway toll collection from moving vehicles. U.S. Patent 
No. 5,602,375 to Sunahara et al. discloses an automatic debiting system suitable for free 

15 lane traveling. U.S. Patent No. 5,825,007 to Jesadanont discloses a method of paying 
tolls with pre-paid cards. 

All of these systems suffer from various deficiencies. In particular, the cards 
employed have limited capabilities and can generally only be used for toll collection. 

20 SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide a smart card system and 
method for providing a smart card for serving travel-related and entertainment-related 
functions. 

A further object of the invention is to provide a smart card that facilitates 
25 automatic fare, fee and toll payment for such travel-related and entertainment-related 
functions. 

Yet a further object of the invention is to provide a system and method for using a 
smart card with contact and contactless interfaces to pay fares, fees and tolls and a contact 
interface for obtaining information. 
30 To achieve the foregoing objects, and in accordance with the purpose of the 

invention as embodied and broadly described herein, there is provided a smart card 
system for performing travel and entertainment-related functions. The system comprises 
a smart card automated payment means within the smart card for providing automated 
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payment for at least one of fees, fares and tolls and an automated payment means within a 
payment facility for communicating with the smart card automated payment means to 
facilitate payment. The system additionally comprises storage means on the smart card 
and/or its host system for storing user identification information and available funds, and 
5 card transaction information and processing means for updating funds information on the 
smart card and its host systems. The system additionally comprises means on the smart 
card for interfacing with a source web site, wherein access to travel and entertainment 
payment records is provided on the source web site. 

In another aspect of the invention, a smart card is provided for communicating 
10 with a payment central processing unit for facilitating automatic payment of at least one 
of fees, fares and tolls. The smart card comprises receiving means for receiving a wakeup 
signal and a payment amount from the payment central processing unit, storage means for 
storing user identification data and financial data, information transmission means for 
transmitting a user identification number and a card balance upon receipt of the wakeup 
15 signal, and processing means for processing the payment amount transmitted by the 
payment central processing unit. 

In yet another aspect of the invention a smart card toll payment system is provided 
comprising a central toll payment processing unit, wherein in a steady state, the central 
toll payment processing unit emits a signal, the signal maintaining a steady state 
20 comprising a red light being illuminated and a toll gate being closed. The central toll 
payment processing facility comprises infrared transmission means. The smart card toll 
payment system also comprises a smart card positioned within a vehicle that interrupts 
the signal, the smart card including storage means for storing user identification and 
account balance data, processing means for updating account balance data, and 
25 transmission and reception means for communicating with the central toll payment 

processing unit. Upon triggering of an interrupt, the central toll payment processing unit 
wakes up the smart card, receives smart card data, sends a payment amount, and when the 
payment amount is satisfied, activates a green light and raises the toll gate. 

In yet another aspect, the invention provides a smart card system for performing 
30 travel- and entertainment-related functions. The system comprises a smart card 

automated payment means within a smart card for providing for payment of at least one 
of fares, fees and tolls for the travel- and entertainment-related functions; an automated 
payment and an automated payment facility for communicating with the smart card 

i 
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automated payment means to facilitate automated payment. The system additionally 
comprises storage means on the smart card and/or its host system for storing user 
identification, available funds and card transaction information; and processing means on 
the smart card for updating financial information on the smart card and its host system(s). 
The smart card automated payment means includes contactless means and contact means 
for collecting payments for airlines, buses and other travel- and entertainment-related 
functions. 

In still another aspect, the invention provides a method for collecting payments of 
at least one of fare, fees and tolls with a payment system comprising a smart card and a 
payment facility processing unit. The method comprises the steps of creating a steady 
state condition in which the smart card is in a low power state and the payment facility 
processing unit is in a wait state and wherein when a photodetector beam is emitted, a red 
light is activated, and a gate is down. The method further comprises triggering an 
interrupt when a vehicle breaks the photodetector beam; and transmitting a signal from 
the payment facility processing unit to the smart card to wake up the smart card. The 
invention also comprises transmitting identification and balance information from the 
smart card to the payment facility processing unit and processing the transmitted 
information and assessing a payment amount. After assessing the payment amount, the 
payment amount is transmitted to the smart card and subtracted from an initial amount 
stored within the smart card. The invention further comprises transmitting a verification 
signal from the smart card to the payment facility processing unit and activating a green 
light and raising the gate upon receiving the verification signal at the payment facility 
processing unit. 

These and other features, objects, and advantages of the preferred embodiments 
will become apparent when the detailed description of the preferred embodiments is read 
in conjunction with the drawings attached hereto. 

BRIEF DESCRIPT ION OF THE DRAWING 

Figure 1 is a block diagram illustrating the system for providing travel- and 
entertainment- related services; 

Figure 2 is a block diagram illustrating an embodiment of the smart card of the 
invention; 
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Figure 3 is a block diagram illustrating the details of an embodiment of the 
payment central processing facility of the invention; 

Figure 4 is a block diagram illustrating components of the payment system 
associated with the payment central processing facility; 
5 Figure 5 illustrates travel related services that can be provided to smart card users, 

and 

Figure 6 is a flow chart illustrating a method of collecting payments according to 
one embodiment of the invention. 

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the present preferred embodiments of the 
invention, examples of which are illustrated in the accompanying drawings in which like 
reference numerals refer to corresponding elements. 

Figure 1 is a block diagram illustrating an embodiment of a smart card 40 system 

15 10 for travel- and entertainment-related services. The system 10 comprises a smart card 
40, which preferably includes a contact interface 41 and a contactless interface 42. The 
details of these interfaces will be described in greater detail with reference to Fig. 2. 
Through the use of the contactless interface 42, the smart card 40 is preferably able to 
communicate with a payment processor 60 and other remote processors 80. Through the 

20 use of contact interface 41 , the smart card 40 communicates with other remote processors 
80 that dispense travel- and entertainment-related services, information, and/or products. 
The smart card 40 interfaces through contact interface 41 with other travel- and 
entertainment-related products and services processors 20. 

Figure 2 illustrates additional details of the smart card 40. The smart card 40 is of 

25 the intelligent type including a microcontroller 45 for processing. In one preferred 
embodiment, the microcontroller is a microchip PIC processor having a reduced 
instruction set computer (RISC) architecture. An electrically erasable programmable read 
only memory (EEPROM) 44 stores user identification data and account data on the smart 
card 40. A transmission/reception mechanism 46 communicates with external processors 

30 such as the payment processor 60. The smart card 40 is powered by power supply 43, 

which in a preferred embodiment comprises a lithium cell. Microcontroller 45 preferably 
includes a contact interface such that the smart card 40 can be read through direct 
insertion into a smart card 40 reader. Alternatively, the smart card 40 could be provided 
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with a magnetic stripe for providing a contact interface 41 . The data I/O connection 45a 
and reset/wakeup connection 45b function in conjunction with contactless interface 42 to 
receive data and bring the smart card 40 from a low power state to an operating state as 
will be explained in greater detail with respect to the method of the invention. 

5 In a first preferred embodiment of the apparatus of Fig. 2, an infrared smart card 

40 is provided. The contactless interface 42 preferably operates with a 
transmission/reception mechanism 46 that comprises a light emitting diode (LED) for 
transmission and a phototransistor for detection. Using the aforementioned components, 
the smart card 40 should have an effective transmission/reception range of about twenty- 

10 five feet and a high power consumption of approximately 50 milliamps. 

In a second preferred embodiment of the apparatus of Fig. 2, the 
transmission/reception mechanism comprises a micron microstamp communications 
engine integrated circuit that operates based on radio frequency (RF) communications. 
The preferred operating frequency is a 1.44 GHz Spread Spectrum Mode. Using the 

15 above-identified components, the effective transmission/reception range of the smart card 
40 is approximately 40-60 feet. The smart card 40 will have a low power consumption of 
approximately five microamps in the low power state and 2 microamps during the 
operating state. A disadvantage of the second preferred embodiment is its higher overall 
cost. 

20 Figure 3 illustrates the payment processor 60 to be used in connection with 

contactless interface 42. This embodiment is particularly directed to the payment 
processor 60 but can be adapted for other types of fare, fee or toll payment or processing. 
The payment processor 60 preferably comprises a microcontroller 62 that interfaces with 
a payment facility that may comprise toll gate through connection 62c. A 

25 transmission/reception mechanism 63 is provided for communicating through mechanism 
63a with the smart card 40. The transmission/reception mechanism 63 transmits data 
between the smart card 40 and through data I/O connection 62b and operates to serve the 
reset and wakeup functions so as to convert from a wait or low power state to an 
operating state. The payment processor 60 is powered by power supply 61 . 

30 In the embodiment of the payment processor 60 corresponding to the first 

embodiment of the smart card 40, the payment processor 60 comprises an TR transmission 
and reception mechanism 46. In the second embodiment of the invention, the payment 
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processor 60 comprises a transmission/reception mechanism that is an RF micron 
microstamp communications engine integrated circuit. 

Figure 4 illustrates an application in which the payment processor 60 is linked to a 
payment facility interface 70 that may comprise a toll gate interface. The payment 
5 facility interface 70 sends signals directly to facility 71 that may comprise a toll gate that 
can be raised and lowered. The payment facility interface 70 further connects with 
accounting processor 72, which is used to manage accounting for the toll gate system. 

Figure 1 also depicts the contactless interface 42 communicating with other 
remote processors 80. Such remote processors 80 could include parking fee processors, 
10 airline fare processors or entertainment fee and/or fares and/or tolls processors. The 

smart card 40 could be linked with participating processors to pay predetermined fees for 
all of the aforementioned items. 

Figure 5 illustrates additional entertainment and travel-related products and 
services processors 20. Card reading units 21a and 21b may be provided such that users 
15 can access tourist traveler assistance and traveler information through an Independent 
service provider. The processors 20 would check for valid smart card 40 identification 
data (i.e., verification that the user is authorized to access the processors 20) prior to 
providing the requested products and/or services. As shown in connection with card 
reading systems 21a and 21b, the service providers can provide highway advisory radio 
20 information 31, traffic monitoring information 32, and commercial vehicle database 
information 33. The card readers 21a and 21b may be of the type generally known to 
those skilled in the art. 

By interfacing with multiple types of processors 20, the smart card 40 can perform 
such functions as paying for bus and airline fares and parking fees and providing 
25 paperless receipts. 

Phone connection 23 illustrates the use of the smart card 40 to notify a transit 
agency dispatcher 22 that a ride is required. Transit agency dispatcher 22 dispatches 
vehicle 24 to the appropriate location. 

The smart card 40 can further be used to interface with an entertainment processor 
30 that allows payment of usage fees or entry fees for an amusement or theme park. 

Preferably, through insertion into a card reader associated with a computer and interaction 
with processors over the Internet, the smart card 40 allows for reading and downloading 
of smart card 40 account records online. The Internet connection also allows for adding 
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cash, credit or debit value to the smart card 40. Furthermore, through Internet interaction, 
the smart card 40 can access technical support and travel information regarding roads, 
weather, airlines, and flights. Additional functionality can be provided by allowing smart 
card 40 to be used over the Internet to purchase goods and services of company clients 
5 from the smart card 40 provider web site and to purchase goods and services from 

companies linked to the smart card 40 provider's web site. Additional functionality can 
include the ability to receive general smart card 40 information and the sending of 
electronic mail to the smart card 40 company and its linked partners. Alternatively, the 
smart card 40 can be inserted into a suitable wireless device having a smart card reader 

10 and enabling Internet access. 

The aforementioned objectives may be achieved through provision of a variety of 
software packages for use in connection with external processors 20, 60 and 80. A first 
software package includes a set of wireless communication functions allowing for two- 
way vehicle communication capabilities, wireless network access and messaging, 

15 integration of a phone with a vehicle dashboard computer function and inter- vehicle 

communication. The wireless communication software package may further comprise an 
operating system for a vehicle dashboard computer and integration of a CD-ROM with 
appropriate electronic subsystems. 

A second software package that may be used in conjunction with the smart card 

20 40 is a map package that provides enhancements to vehicle dashboard navigation 
systems. The map package can provide capability to receive real time data from RF 
towers, roadside sensors, satellites, and other computers. The map package can further 
provide capability to communicate real time or stored data via audio or audiovisual 
means. The package may also provide a hand help map navigation system for use by 

25 non-drivers. 

A third software package may be provided for enhancing vehicle dashboard 
vehicle diagnostics. This package can help avoid vehicle break downs by enabling 
systems check-ups. It can further provide insurance and vehicle sales related records 
messaging. 

30 Finally, payment processing software may be provided for facilitating automatic 

payment. This software is described below in accordance with the method of the 
invention. 
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A method of collecting payments in accordance with the smart card system 10 of 
the invention is depicted in Figure 6. The method of collecting payments as depicted in 
Figure 6 employs the smart card 40 and payment system 60 shown in Figs. 2 and 3, 
respectively. 

5 In a steady state, prior to payment, the smart card 40 is in a low power state. The 

payment processor 60 is in a wait state. A photodetector beam emanates across the path 
of oncoming vehicles and is associated with the payment processor 60. The facility 71 as 
depicted in Fig. 4 is a toll gate and is in a down position and a red light is illuminated. 
The method of collecting payments begins when a vehicle interrupts the 

10 photodetector beam. The interruption of the photodetector beam triggers an interrupt in 
the payment processor 60 in step 100. The interrupt causes the payment processor 60 to 
send a wake up pulse to smart card 40 in step 105. The payment processor 60 waits for a 
response from the smart card 40 and checks for the response in step 1 10. If no response 
is detected in step 1 10, the processor 60 will return to step 105 and continue to send wake 

15 up pulses until a predetermined number of pulses has been sent in step 115. When the 
predetermined number of pulses has been sent and no response has been received from 
the smart card 40, the processor 60 displays an appropriate message and ends the payment 
process. 

If in step 110, a response is detected, it is received in step 120 and should 
20 correspond to an identification number. In step 125, the payment system 60 attempts to 
verify the identification number and balance. If verified in step 130, a signal containing 
data related to the amount of the payment is transmitted to the smart card 40 in step 140. 
If the identification information provided by the smart card 40 is determined to be invalid 
in step 130, a corresponding message is displayed in step 135, which preferably instructs 
25 the vehicle to pull out of the lane. The payment process then ends when the vehicle pulls 
out of the lane. 

If the identification information is determined to be valid in step 130, the signal 
including the payment amount is transmitted to the smart card 40 in step 140. If the 
payment amount is not received by the smart card 40 in step 145, it returns to a low 
30 power state in step 150. If the payment amount is received by the smart card 40 in step 
145, the payment amount is subtracted from the stored value balance on the smart card 40 
in step 155 and the smart card 40 sends its new balance to the payment processor 60 in 
step 160. If the new balance signal is not received by the payment processor in step 165, 
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payment processor 60 times out in step 170 and displays an appropriate message. If the 
new balance, or in the alternative a verification signal, is received by the payment 
processor 60 in step 165, the green light is turned on and the gate is opened in step 175. 
In step 180, the system 60 returns to a steady state. 
5 It will be apparent to those skilled in the art that various modifications and 

variations can be made in the system and method of the present invention without 
departing from the spirit and scope of the invention. Thus, it is intended that the present 
invention cover the modifications and variations of this invention provided that they come 
within the scope of the appended claims and their equivalents. 

10 
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WHAT IS CLAIMED IS; 

1. A smart card system for performing travel- and entertainment-related 
functions, the system comprising: 

a smart card automated payment means within a payment facility for providing 
5 automated payment of at least one of fees, fares and tolls; 

automated payment means within a payment facility for communicating with the 
smart card automated payment means to facilitate payment; 

storage means on the smart card and/or its host system for storing user 
identification, available funds, and card transaction information; 
10 processing means for updating funds information on the smart card and its host 

system(s); and 

means on the smart card for interfacing with a source web site, wherein access to 
travel and entertainment payment records is provided on the source web site. 

2. The smart card system of claim 1, wherein the smart card automated 

15 payment means and the automated payment means within the payment facility comprise 
contactless payment means. 

3. The smart card system of claim 1 , wherein the smart card automated 
payment means and the automated payment means within the payment facility comprise 
contact payment means. 

20 4. The smart card system of claim 2, wherein the contactless payment means 

comprises light emitting diodes and phototransistors. 

5. The smart card system of claim 2, wherein the contact means and the 
contactless means within the smart card are provided on a single chip. 

6. The smart card system of claim 2, wherein the contact means and the 
25 contactless means within the smart card are provided on two separate chips. 

7. The smart card system of claim 1, wherein the contact means comprises a 
magnetic stripe. 

8. The smart card system of claim 1, wherein the storage means comprises an 
electrically erasable programmable read only memory. 

30 9. The smart card system of claim 1, wherein the contact means for accessing a 

source web site comprises means for accessing travel information including at least one 
of road conditions, weather conditions, and airline schedules. 



BNSDOCID: <WO 0201485A1_I_> 



WO 02/01485 PCT/US01/20266 

-12- 

10. The smart card system of claim 1, wherein the contact means for accessing 
a source web site comprises means for changing the stored value on the smart card. 

11. The smart card system of claim 10, wherein the means for changing the 
stored value comprises means for adding a cash, credit or debit value to the smart card. 

5 12. The smart card system of claim 1 , wherein the contact means for accessing 

a source web site comprises means for providing access to technical and customer 
support. 

13. The smart card system of claim 1, wherein the storage means stores card 
transaction information. 

10 14- The smart card system of claim 1, wherein the smart card comprises means 

for wireless communication with the source web site. 

15. The smart card system of claim 1, wherein the smart card comprises 
contact means for interfacing with the source web site through the use of a card reader. 

16. A smart card for communicating with a payment central processing unit 
15 for facilitating automatic payment of at least one of fees, fares and tolls, the smart card 

comprising: 

receiving means for receiving a wakeup signal and a payment amount from the 
payment central processing unit; 

storage means for storing user identification data and financial data; 
20 information transmission means for transmitting a user identification number and 

a card balance upon receipt of the wakeup signal; and 

processing means for processing the payment amount transmitted by the payment 
central processing unit. 

17. The smart card of claim 16, wherein the storage means comprises an 
25 electrically erasable programmable read only memory. 

18. The smart card of claim 16, wherein the information transmission means 
and the receiving means each comprise contactless means. 

19. The smart card of claim 16, wherein the information transmission means 
and the receiving means each comprise contact means. 

30 20 - The smart card of claim 16, wherein the storage means additionally stores 

card transaction data. 

21 . A smart card toll payment system comprising: 
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a central toll payment processing unit, wherein in a steady state, the central toll 
payment processing unit emits a signal, the signal maintaining a steady state comprising a 
red light being illuminated and a toll gate being closed, the central toll payment 
processing unit including infrared transmission means; and 

5 a smart card positioned within a vehicle that interrupts the signal, the smart card 

including storage means for storing user identification and account balance data, 
processing means for updating account balance data, and transmission and reception 
means for communicating with the central toll payment processing unit; 

wherein, upon triggering of an interrupt, the central payment processing unit 

10 wakes up the smart card, receives smart card data, sends a payment amount, and when the 
payment amount is satisfied, activates a green light and raises the toll gate. 

22. The smart card system of claim 21, wherein the signal is an infrared signal, 
such that the vehicle interrupts a photodetector beam. 

23. The smart card system of claim 21 , wherein the signal is a radio frequency 

15 signal. 

24. A smart card system for performing travel- and entertainment-related 
functions, the system comprising: 

a smart card automated payment means within a smart card for providing for 
payment of at least one of fares, fees and tolls for the travel- and entertainment-related 
20 functions; 

an automated payment facility for communicating with the smart card automated 
payment means to facilitate automated payment; 

storage means on the smart card and/or its host system for storing user 
identification, available funds and card transaction information; and 
25 processing means on the smart card for updating financial information on the 

smart card and its host system(s), 

wherein the smart card automated payment means includes contactless means and 
contact means for collecting payments for airlines, buses and other travel- and 
entertainment-related functions. 
30 25. A method for collecting payments of at least one of fares, fees and tolls 

with a payment system comprising a smart card and a payment facility processing unit, 
the method comprising the steps of: 
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creating a steady state condition in which the smart card is in a low power state, 
the payment facility processing unit is in a wait state and wherein when a photodetector 
beam is emitted, a red light is activated and a gate is down; 

triggering an interrupt when a vehicle breaks the emitted photodetector beam; 
5 transmitting a signal from the payment facility processing unit to the smart card to 

wake up the smart card; 

transmitting identification and balance information from the smart card to the 
payment facility processing unit; 

processing the transmitted information and assessing a payment amount; 
10 transmitting the payment amount to the smart card; 

subtracting the payment amount from an initial amount stored within the smart 

card; 

transmitting a verification signal from the smart card to the payment facility 
processing unit; and 

activating a green light and raising the gate upon receiving the verification signal 
at the payment facility processing unit 
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SMART CARD SYSTEM AND METHOD FOR PROVIDING 
TRAVEL AND ENTERTAINMENT-RELATED RESOURCES 

FIELD OF THE INVENTION 

The present application relates to smart cards for serving travel-related and 
entertainment-related functions, and in particular to smart cards useful in facilitating 
automatic fare, fee, and toll payment 



BACKGROUND OF THF Tl>TVF^rriON 

Over the past several years, smart card technology has developed to overtake 
10 magnetic stripe-only technology for many applications. Smart cards are generally made 
to match the size of a credit card, but have an embedded microprocessor chip that allows 
for receipt, processing, storage, and transmission of information. The chip generally 
allows smart cards to store orders of magnitude times as much data as magnetic stripe 
technology. 

15 In addition to the increased storage capacity, information stored on smart cards 

can be more readily secured than with magnetic stripe technology. Smart cards are not 
required to carry information, such as account numbers or names, on the face of the card. 
Smart cards can store electronic digital signatures or other security information which is 
invisible to the user. Also, smart cards may be useful to protect a user from having to 

20 transmit personal data such as credit card numbers. All data transmitted through smart 
card technology is encrypted. Through this capability, smart cards provide secure 

electronic commerce. 

Several types of smart cards are now produced. Smart cards can be categorized 

according to their capabilities and their usage mode. First, with regard to capabilities, 
25 smart cards may either be (a) intelligent cards, or (b) memory cards. Intelligent cards or 

CPU cards contain a central processing unit (CPU) that has the ability to store and secure 

information, and make decisions. Memory cards are primarily information storage cards 

that do not process information. 

With regard to usage mode, smart cards can either be used as (a) contact cards, or 
30 (b) contactless cards. The contact cards need to be inserted in a smart card reader, which 

touches a conductive module on the surface of the card in order to be read. The 

contactless card makes use of an electromagnetic signal and an antenna on each smart 
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cand for communication between the card and the card reader. Reading distances for 
contactless cards range from one inch to several feet in distance. 

Two types of cards capable of operating in both contact and contactless modes 
have also been developed. Hybrid cards are dual chip cards in which each chip has a 
respective contact and contactless interface, which are not connected to one another 
inside the card. Combi cards include a single chip that has both contact and contactless 
interfaces. 

Several prior art systems have been employed to facilitate toll collection. The 
following are examples of the systems known in the art. U.S. Patent No. 5,424,727 to 
Shieh discloses a method and system for two-way packet radio-based electronic toll 
collection. U.S. Patent No. 5,451,758 to Jesadanont discloses a system for collecting tolls 
through the use of magnetic cards. U.S. Patent No. 5,485,520 to Chaum et al. discloses a 
system for automatic real time highway toll collection from moving vehicles. U.S. Patent 
No. 5,602,375 to Sunahara et aL discloses an automatic debiting system suitable for free 
lane traveling. U.S. Patent No. 5,825,007 to Jesadanont discloses a method of paying 
tolls with pre-paid cards. 

All of these systems suffer from various deficiencies. In particular, the cards 
employed have limited capabilities and can generally only be used for toll collection. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide a smart card system and 
method for providing a smart card for serving travel-related and entertainment-related 
functions. 

A further object of the invention is to provide a smart card that facilitates 
automatic fate, fee and toll payment for such travel-related and entertainment-related 
functions. 

Yet a further object of the invention is to provide a system and method for using a 
smart card with contact and contactless interfaces to pay fares, fees and tolls and a contact 
interface for obtaining information. 

To achieve the foregoing objects, and in accordance with the purpose of the 
invention as embodied and broadly described herein, there is provided a smart card 
system for performing travel and entertainment-related functions. The system comprises 
a smart card automated payment means within the smart card for providing automated 
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payment for at least one of fees, fares and tolls and an automated payment means within a 
payment facility for communicating with the smart card automated payment means to 
facilitate payment. The system additionally comprises storage means on the smart card 
and/or its host system for storing user identification information and available funds, and 
5 card transaction information and processing means for updating funds information on the 
smart card and its host systems. The system additionally comprises means on the smart 
card for interfacing with a source web site, wherein access to travel and entertainment 
payment records is provided on the source web site. 

In another aspect of the invention, a smart card is provided for communicating 
10 with a payment central processing unit for facilitating automatic payment of at least one 
of fees, fares and tolls. The smart card comprises receiving means for receiving a wakeup 
signal and a payment amount from the payment central processing unit, storage means for 
storing user identification data and financial data, information transmission means for 
transmitting a user identification number and a card balance upon receipt of the wakeup 
IS signal, and processing means for processing the payment amount transmitted by the 
payment central processing unit 

In yet another aspect of the invention a smart card toll payment system is provided 
comprising a central toll payment processing unit, wherein in a steady state, the central 
toll payment processing unit emits a signal, the signal maintaining a steady state 
20 comprising a red light being illuminated and a toll gate being closed. The central toll 
payment processing facility comprises infrared transmission means. The smart card toll 
payment system also comprises a smart card positioned within a vehicle that interrupts 
the signal, the smart card including storage means for storing user identification and 
account balance data, processing means for updating account balance data, and 
25 transmission and reception means for communicating with the central toll payment 

processing unit Upon triggering of an interrupt, the central toll payment processing unit 
wakes up the smart card, receives smart card data, sends a payment amount, and when the 
payment amount is satisfied, activates a green light and raises the toll gate. 

In yet another aspect, the invention provides a smart card system for performing 
30 travel- and entertainment-related functions. The system comprises a smart card 

automated payment means within a smart card for providing for payment of at least one 
of fares, fees and tolls for the travel- and entertainment-related functions; an automated 
payment and an automated payment facility for communicating with the smart card 
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automated payment means to facilitate automated payment The system additionally 
comprises storage means on the smart card and/or its host system for storing user 
identification, available funds and card transaction information; and processing means on 
the smart card for updating financial information on the smart card and its host system(s). 
The smart card automated payment means includes contactless means and contact means 
for collecting payments for airlines, buses and other travel- and entertainment-related 
functions. 

In still another aspect, the invention provides a method for collecting payments of 
at least one of fare, fees and tolls with a payment system comprising a smart card and a 
payment facility processing unit The method comprises the steps of creating a steady 
state condition in which the smart card is in a low power state and the payment facility 
processing unit is in a wait state and wherein when a photodetector beam is emitted, a red 
tight is activated, and a gate is down. The method further comprises triggering an 
interrupt when a vehicle breaks the photodetector beam; and transmitting a signal from 
the payment facility processing unit to the smart card to wake up the smart card. The 
invention also comprises transmitting identification and balance information from the 
smart card to the payment facility processing unit and processing the transmitted 
information and assessing a payment amount After assessing the payment amount, the 
payment amount is transmitted to the smart card and subtracted from an initial amount 
stored within the smart card. The invention further comprises transmitting a verification 
signal from the smart card to the payment facility processing unit and activating a green 
tight and raising the gate upon receiving the verification signal at the payment facility 
processing unit 

These and other features, objects, and advantages of the preferred embodiments 
will become apparent when the detailed description of the preferred embodiments is read 
in conjunction with the drawings attached hereto. 

BRIEF DESCRgTIQfi OF THE DRAWPjg 

Figure 1 is a block diagram mustrating the system for providing travel- and 
entertainment- related services; 

Figure 2 is a block diagram illustrating an embodiment of the smart card of the 
invention; 
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Figuie 3 is a block diagram illustrating the details of an embodiment of the 
payment central processing facility of the invention; 

Figure 4 is a block diagram illustrating components of the payment system 
associated with the payment central processing facility; 

Figure 5 illustrates travel related services that can be provided to smart card users, 

and 

Figure 6 is a flow chart illustrating a method of collecting payments according to 
one embodiment of the invention. 



10 nFTATT Vn DESCRIPTION OF THE PREFERRED F.MROPIMENTS 

Reference will now be made in detail to the present preferred embodiments of the 
invention, examples of which are illustrated in the accompanying drawings in which like 
reference numerals refer to corresponding elements. 

Figure 1 is a block diagram illustrating an embodiment of a smart card 40 system 
15 10 for travel- and entertainment-related services. The system 10 comprises a smart card 
40, which preferably includes a contact interface 41 and a contactless interface 42. The 
details of these interfaces will be described in greater detail with reference to Fig. 2. 
Through the use of the contactless interface 42, the smart card 40 is preferably able to 
communicate with a payment processor 60 and other remote processors 80. Through the 
20 use of contact interface 41, the smart card 40 communicates with other remote processors 
80 that dispense travel- and entertainment-related services, information, and/or products. 
The smart card 40 interfaces through contact interface 41 with other travel- and 
entertainment-related products and services processors 20. 

Figure 2 illustrates additional details of the smart card 40. The smart card 40 is of 
25 the intelligent type including a microcontroller 45 for processing. In one preferred 
embodiment, the microcontroller is a microchip PIC processor having a reduced 
instruction set computer (RISC) architecture. An electrically erasable programmable read 
only memory (EEPROM) 44 stores user identification data and account data on the smart 
card 40. A transmission/reception mechanism 46 communicates with external processors 
30 such as the payment processor 60. The smart card 40 is powered by power supply 43, 

which in a preferred embodiment comprises a lithium cell. Microcontroller 45 preferably 
includes a contact interface such that the smart card 40 can be read through direct 
insertion into a smart card 40 reader. Alternatively, the smart card 40 could be provided 
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with a magnetic stripe for providing a contact interface 41. The data I/O connection 45a 
and reset/wakeup connection 45b function in conjunction with contactless interface 42 to 
receive data and bring the smart card 40 from a low power state to an operating state as 
will be explained in greater detail with respect to the method of the invention. 

In a first preferred embodiment of the apparatus of Fig. 2, an infrared smart card 
40 is provided. The contactless interface 42 preferably operates with a 
transmission/reception mechanism 46 that comprises a light emitting diode (LED) for 
transmission and a phototransistor for detection. Using the aforementioned components, 
the smart card 40 should have an effective transnussion^eception range of about twenty- 
five feet and a high power consumption of approximately 50 nulliamp s 

In a second preferred embodiment of the apparatus of Fig. 2, the 
transmission/reception mechanism comprises a micron microstamp communications 
engine integrated circuit that operates based on radio frequency (RF) communications. 
The preferred operating frequency is a 1.44 GHz Spread Spectrum Mode. Using the 
above-identified components, the effective transnussion/reception range of the smart card 
40 is approximately 40-60 feet The smart card 40 will have a low power consumption of 
approximately five microamps in the low power state and 2 microamps during the 
operating state. A disadvantage of the second preferred embodiment is its higher overall 
cost 

Figure 3 illustrates the payment processor 60 to be used in connection with 
contactless interface 42. This embodiment is particularly directed to the payment 
processor 60 but can be adapted for other types of fare, fee or toll payment or processing. 
The payment processor 60 preferably comprises a microcontroller 62 that interfaces with 
a payment facility that may comprise toll gate through connection 62c. A 
traiisniission/reception mechanism 63 is provided for communicating through mechanism 
63a with the smart card 40. The transmission/reception mechanism 63 transmits data 
between the smart card 40 and through data I/O connection 62b and operates to serve the 
reset and wakeup functions so as to convert from a wait or low power state to an 
operating state. The payment processor 60 is powered by power supply 61. 

Id the embodiment of the payment processor 60 corresponding to the first 
embodiment of the smart card 40, the payment processor 60 comprises an JR transmission 
and reception mechanism 46. In the second embodiment of the invention, the payment 
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processor 60 comprises a transmission/reception mechanism that is an RF micron 
microstamp communications engine integrated circuit 

Figure 4 illustrates an application in which the payment processor 60 is linked to a 
payment facility interface 70 that may comprise a toll gate interface. The payment 
5 faculty interface 70 sends signals directly to facility 71 that may comprise a toll gate that 
can be raised and lowered. The payment facility interface 70 further connects with 
accounting processor 72, which is used to manage accounting for the toll gate system. 

Figure 1 also depicts the contactless interface 42 communicating with other 
remote processors 80. Such remote processors 80 could include parking fee processors, 
10 airline fare processors or entertainment fee and/or fares and/or tolls processors. The 

smart card 40 could be linked with participating processors to pay predetermined fees for 
all of the aforementioned items. 

Figure 5 illustrates additional entertainment and travel-related products and 
services processors 20. Card reading units 21a and 21b may be provided such that users 
15 can access tourist traveler assistance and traveler information through an Independent 
service provider. The processors 20 would check for valid smart card 40 identification 
data (i.e., verification that the user is authorized to access the processors 20) prior to 
providing the requested products and/or services. As shown in connection with card 
reading systems 21a and 21b, the service providers can provide highway advisory radio 
20 information 31, traffic monitoring information 32, and commercial vehicle database 
information 33. The card readers 21a and 21b may be of the type generally known to 

those skilled in the art 

By interfacing with multiple types of processors 20, the smart card 40 can perform 
such functions as paying for bus and airline fares and parking fees and providing 

25 paperless receipts. 

Phone connection 23 illustrates the use of the smart card 40 to notify a transit 
agency dispatcher 22 that a ride is required. Transit agency dispatcher 22 dispatches 
vehicle 24 to the appropriate location. 

The smart card 40 can further be used to interface with an entertainment processor 
30 that allows payment of usage fees or entry fees for an amusement or theme park. 

Preferably, through insertion into a card reader associated with a computer and interaction 
with processors over the Internet the smart card 40 allows for reading and downloading 
of smart card 40 account records online. The Internet connection also allows for adding 
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cash, credit or debit value to the smart card 40. Furthermore, through Internet interaction, 
the smart card 40 can access technical support and travel information regarding roads, 
weather, airlines, and flights. Additional functionality can be provided by allowing smart 
card 40 to be used over the Internet to purchase goods and services of company clients 
5 from the smart card 40 provider web site and to purchase goods and services from 

companies linked to the smart card 40 provider's web site. Additional functionality can 
include the ability to receive general smart card 40 information and the sending of 
electronic mail to the smart card 40 company and its linked partners. Alternatively, the 
smart card 40 can be inserted into a suitable wireless device having a smart card reader 

10 and enabling Internet access. 

The aforementioned objectives may be achieved through provision of a variety of 
software packages for use in connection with external processors 20, 60 and 80. A first 
software package includes a set of wireless communication functions allowing for two- 
way vehicle communication capabilities, wireless network access and messaging, 

15 integration of a phone with a vehicle dashboard computer function and inter-vehicle 

communication. The wireless communication software package may further comprise an 
operating system for a vehicle dashboard computer and integration of a CD-ROM with 
appropriate electronic subsystems. 

A second software package that may be used in conjunction with the smart card 

20 40 is a map package that provides enhancements to vehicle dashboard navigation 
systems. The map package can provide capability to receive real time data from RF 
towers, roadside sensors, satellites, and other computers. The map package can further 
provide capability to communicate real time or stored data via audio or audiovisual 
means. The package may also provide a hand help map navigation system for use by 

25 non-drivers. 

A third software package may be provided for enhancing vehicle dashboard 
vehicle diagnostics. This package can help avoid vehicle break downs by enabling 
systems check-ups. It can further provide insurance and vehicle sales related records 
messaging. 

30 Finally, payment processing software may be provided for facilitating automatic 

payment This software is described below in accordance with the method of the 
invention. 
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A method of collecting payments in accordance with the smart card system 10 of 
the invention is depicted in Figure 6. The method of collecting payments as depicted in 
Figure 6 employs the smart card 40 and payment system 60 shown in Figs. 2 and 3, 
respectively. 

5 In a steady state, prior to payment, the smart card 40 is in a low power state. The 

payment processor 60 is in a wait state. A photodetector beam emanates across the path 
of oncoming vehicles and is associated with the payment processor 60. The facility 71 as 
depicted in Fig. 4 is a toll gate and is in a down position and a red light is illuminated. 
The method of collecting payments begins when a vehicle interrupts the 

10 photodetector beam. The interruption of the photodetector beam triggers an interrupt in 
the payment processor 60 in step 100. The interrupt causes the payment processor 60 to 
send a wake up pulse to smart card 40 in step 105. The payment processor 60 waits for a 
response from the smart card 40 and checks for the response in step 1 10. If no response 
is detected in step 1 1 0, the proces sor 60 will return to step 1 05 and continue to send wake 

15 up pulses until a predetermined number of pulses has been sent in step 115. When the 
predetermined number of pulses has been sent and no response has been received from 
the smart card 40, the processor 60 displays an appropriate message and ends the payment 
process. 

If in step 110, a response is detected, it is received in step 120 and should 
20 correspond to an identification number. In step 125, the payment system 60 attempts to 
verify the identification number and balance. If verified in step 130, a signal containing 
data related to the amount of the payment is transmitted to the smart card 40 in step 140. 
If the identification information provided by the smart card 40 is determined to be invalid 
in step 130, a corresponding message is displayed in step 135, which preferably instructs 
25 the vehicle to pull out of the lane. The payment process then ends when the vehicle pulls 
out of the lane. 

If the identification information is determined to be valid in step 130, the signal 
including the payment amount is transmitted to the smart card 40 in step 140. If the 
payment amount is not received by the smart card 40 in step 145, it returns to a low 
30 power state in step 150. If the payment amount is received by the smart card 40 in step 
145, the payment amount is subtracted from the stored value balance on the smart card 40 
in step 155 and the smart card 40 sends its new balance to the payment processor 60 in 
step 160. If the new balance signal is not received by the payment processor in step 165, 
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payment processor 60 times out in step 170 and displays an appropriate message. If the 
new balance, or in the alternative a verification signal, is received by the payment 
processor 60 in step 165, the green light is tamed on and the gate is opened in step 175. 
In step 180, the system 60 returns to a steady state. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made in the system and method of the present invention without 
departing from the spirit and scope of the invention. Thus, it is intended that the present 
invention cover the modifications and variations of this invention provided that they come 
within the scope of the appended claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1 . A smart card system for performing travel- and entertainment-related 
functions, the system comprising: 

a smart card automated payment means within a payment facility for providing 
5 automated payment of at least one of fees, fares and tolls; 

automated payment means within a payment facility for communicating with the 
smart card automated payment means to facilitate payment; 

storage means on the smart card and/or its host system for storing user 
identification, available funds, and card transaction information; 
10 processing means for updating funds information on the smart card and its host 

system(s); and 

means on the smart card for interfacing with a source web site, wherein access to 
travel and entertainment payment records is provided on the source web site. 

2. The smart card system of claim 1, wherein the smart card automated 

IS payment means and the automated payment means within the payment facility comprise 
contactless payment means. 

3. The smart card system of claim 1, wherein the smart card automated 
payment means and the automated payment means within the payment facility comprise 
contact payment means. 

20 4. The smart card system of claim 2, wherein the contactless payment means 

comprises light emitting diodes and photo transistors. 

5. The smart card system of claim 2, wherein the contact means and the 
contactless means within the smart card are provided on a single chip. 

6. The smart card system of claim 2, wherein the contact means and the 
25 contactless means within the smart card are provided on two separate chips. 

7. The smart card system of claim 1, wherein the contact means comprises a 
magnetic stripe. 

8. The smart card system of claim 1, wherein the storage means comprises an 
electrically erasable programmable read only memory. 

30 9. The smart card system of claim 1, wherein the contact means for accessing a 

source web site comprises means for accessing travel information including at least one 
of road conditions, weather conditions, and airline schedules. 
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10. The smart card system of claim 1 , wherein the contact means for accessing 
a source web site comprises means for changing the stored value on the smart card 

1 L The smart card system of claim 10, wherein the means for changing the 
stored value comprises means for adding a cash, credit or debit value to the smart card 
5 12. The smart card system of claim 1 , wherein the contact means for accessing 

a source web site comprises means for providing access to technical and customer 
support 

13. The smart card system of claim 1, wherein the storage means stores card 
transaction information. 

10 The smart card system of claim 1 , wherein the smart card comprises means 

for wireless communication with the source web site. 

15. The smart card system of claim 1, wherein the smart card comprises 
contact means for interfacing with the source web site through the use of a card reader. 

16. A smart card for communicating with a payment central processing unit 
15 for facilitating automatic payment of at least one of fees, fares and tolls, the smart card 

comprising: 

receiving means for receiving a wakeup signal and a payment amount from the 
payment central processing unit; 

storage means for storing user identification data and financial data; 
20 information transmission means for transmitting a user identification number and 

a card balance upon receipt of the wakeup signal; and 

processing means for processing the payment amount transmitted by the payment 
central processing unit. 

17. The smart card of claim 16, wherein the storage means comprises an 
25 electrically erasable programmable read only memory. 

18. The smart card of claim 16, wherein the information transmission means 
and the receiving means each comprise contactless means. 

1 9. The smart card of claim 1 6, wherein the information transmission means 
and the receiving means each comprise contact means. 

30 2 0 - The smart card of claim 16, wherein the storage means additionally stores 

card transaction data. 

21. A smart card toll payment system comprising: 
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a central toll payment processing unit, wherein in a steady state, the central toll 
payment processing unit emits a signal, the signal maintaining a steady state comprising a 
red light being illuminated and a toll gate being closed, the central toll payment 
processing unit including infrared transmission means; and 
5 a smart card positioned within a vehicle that interrupts the signal, the smart card 

including storage means for storing user identification and account balance data, 
processing means for updating account balance data, and transmission and reception 
means for communicating with the central toll payment processing unit; 

wherein, upon triggering of an interrupt, the central payment processing unit 
10 wakes up the smart card, receives smart card data, sends a payment amount, and when the 
payment amount is satisfied, activates a green light and raises the toll gate. 

22. The smart card system of claim 21, wherein the signal is an infrared signal, 
such that the vehicle interrupts a photodetector beam. 

23. The smart card system of claim 21, wherein the signal is a radio frequency 

IS signal. 

24. A smart card system for performing travel- and entertainment-related 
functions, the system comprising: 

a smart card automated payment means within a smart card for providing for 
payment of at least one of fares, fees and tolls for the travel- and entertainment-related 
20 functions; 

an automated payment facility for communicating with the smart card automated 
payment means to facilitate automated payment; 

storage means on the smart card and/or its host system for storing user 
identification, available funds and card transaction information; and 
25 processing means on the smart card for updating financial information on the 

smart card and its host system(s), 

wherein the smart card automated payment means includes contactless means and 
contact means for collecting payments for airlines, buses and other travel- and 
entertainment-related functions. 
30 25. A method for collecting payments of at least one of fares, fees and tolls 

with a payment system comprising a smart card and a payment facility processing unit, 
the method comprising the steps of: 
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creating a steady state condition in which the smart card is in a low power state, 
the payment facility processing unit is in a wait state and wherein when a photodetector 
beam is emitted, a red light is activated and a gate is down; 

triggering an interrupt when a vehicle breaks the emitted photodetector beam; 

transmitting a signal from the payment facility processing unit to the smart card to 
wake up the smart card; 

transmitting identification and balance information from the smart card to the 
payment facility processing unit; 

processing the transmitted information and assessing a payment amount; 
transmitting the payment amount to the smart card; 

subtracting the payment amount from an initial amount stored within the smart 

card; 

transmitting a verification signal from the smart card to the payment facility 
■processing unit; and 

activating a green tight and raising the gate upon receiving the verification signal 
at the payment facility processing unit 
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